SEALED HEADER AND METHOD OF MAKING 



FIELD OF THE INVENTION 

[0001] The invention relates to an electronic control module and a method 
for making the same. 

BACKGROUND OF THE INVENTION 

[0002] It is quite common in the automotive industry to provide sealed 
electronic control modules. Such modules are useful for controlling any of the 
engine functions, such as air fuel ratio, ignition, fuel injection, and the like. 
Typically, the modules include a housing or casing having a substrate therein, 
positioned therein, where the substrate includes electronic components to control 
the various functions. The substrate could comprise a printed circuit board or 
flexible substrate. The substrate would include a connection mechanism adjacent 
to an edge thereof, where the connector is positioned adjacent an opening of the 
casing. The casing would thereafter be positionable adjacent to the engine, 
where the connector on the control module would complement a connector on the 
engine device to be monitored/controlled. 

[0003] Such is the case in U.S. Patent 5,998,738, where a flexible film 
substrate is provided having a plurality of electronic components including chips, 
diodes, etc. An electrical connector has contacts which extend through a base 
plate and into contact with throughholes on the flexible film. The base plate and 
flexible film are thereafter folded back upon each other and positioned within a 
housing with the connector extending out a front edge thereof. 

[0004] The module described in U.S. Patent 5,998,738 is difficult to 
manufacture, and due to the fact that the flexible film is wrapped around the 
housing member, the design proves difficult to properiy seal. 

[0005] Thus, the object of the invention is to improve upon and eliminate 
the shortcomings of the prior art. 
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SUMMARY OF THE INVENTION 

[0006] The objects of the invention have been accomplished by providing 
an electronic module, comprising a casing defining a cavity therein, the casing 
having an opening therethrough for communication with the cavity, a substrate 
received in the cavity, where the substrate has a plurality of throughholes 
positioned adjacent to and overlapping with the openirig. A connector header is 
positioned over the casing opening, the connector having a plurality of electrical 
terminals, with first portions positioned exterior of the cavity, and second portions 
extending into the cavity and into the throughholes of the substrate forming an 
electrical and mechanical connection therewith. The mechanical connection 
retains the connector header and substrate to the casing. 

[0007] The casing is defined by a planar wall and upstanding peripheral 
walls, the opening extending through the planar wall, and the peripheral walls 
forming the cavity. The terminal second portions are compliant pin sections. The 
substrate is a printed circuit board, and the throughholes are plated and 
interconnected to traces on the circuit board. The printed circuit board includes 
components positioned within the cavity and mounted to the printed circuit board, 
interconnected to the traces. The casing further comprises an upstanding sealing 
wall in a surrounding relation to the opening. The connector header has a sealing 
groove with a complementary geometry as the upstanding sealing wall and is 
received therein. The electronic further comprises a seal member positioned 
within the sealing groove and in sealing contact with the sealing wall. The 
connector header has a mounting surface which extends at least partially into the 
opening and contacts the substrate. The header mounting surface is adhesively 
fixed to the substrate. 

[0008] In an inventive method, a method of making an electronic module 
comprises the steps of providing a casing defining a cavity therein, the casing 
having an opening therethrough for communication with the cavity; positioning a 
substrate in the cavity, the substrate having a plurality of throughholes positioned 
adjacent to and overlapping with the opening; positioning a connector header over 



SBIMAN1 157639V2 



2 



18087 



the casing opening in a mating direction, the connector having a plurality of 
electrical terminals, with first portions positioned exterior of the cavity, and second 
portions extending into the cavity and into the throughholes of the substrate 
forming an electrical and mechanical connection therewith; providing a sealing 
member between the casing and the header which is compressed in the mating 
direction, and retaining the connector header directly to the substrate. 

[0009] The mechanical connection retains the connector header and 
substrate to the casing. The terminal second portions are provided as compliant 
pin sections. The casing is provided with an upstanding sealing wall in a 
surrounding relation to the opening. The connector header is provided with a 
sealing groove with a complementary geometry as the upstanding sealing wall 
and is received therein. The seal member is positioned within the sealing groove 
and in sealing contact with the sealing wall. The connector header is provided 
with a mounting surface which extends at least partially into the opening and is 
placed in contact with the substrate. The header mounting surface is adhesively 
fixed to the substrate. The connector header, casing and substrate are attached 
to each other simultaneously. The connector header, casing and substrate are 
attached to each other by a single movement towards each other along the mating 
axis. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Figure 1 is a perspective view of a first embodiment of the subject 
module assembly; 

[0011] Figure 2 is a perspective view of the casing of the module shown in 
Figure 1; 

[0012] Figure 3 is a view similar to that of Figure 2 showing the printed 
circuit board received in the electrical header; 

[0013] Figure 4 is a view similar to that of Figure 3 with a perspective of the 
opposite side; 
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[0014] Figure 5 is a perspective view of the electrical header connector 
shown in Figure 1 ; 

[0015] Figure 6 is a reverse perspective of that of Figure 5; 

[0016] Figure 7 is a cross-sectional view through lines 7-7 of Figure 6; 

[0017] Figure 8 is a perspective view showing the header poised for receipt 

on the casing and into electrical connection with the printed circuit board; 

[0018] Figure 9 is a cross-sectional view of the completed assembly; 

[0019] Figure 10 shows an enlarged view of the area designated in Figure 9. 

[0020] Figure 1 1 is a cross-section view similar to that of Figure 10 showing 
the electrical components sealed by a potting material; 

[0021] Figure 12 shows a view similar to that of Figure 11 including a 
sealing cover; 

[0022] Figure 13 is a second embodiment of the invention, and is a 
perspective view similar to that of Figure 1 ; 

[0023] Figure 14 is a view of the casing of the module shown in Figure 13; 

[0024] Figure 15 is a view similar to that of Figure 14 showing the printed 
circuit board in position within the casing of the module; 

[0025] Figure 16 is an underside view of the casing and printed circuit 
board shown in Figure 15; 

[0026] Figure 17 is a perspective view of the electrical header connector 
shown in Figure 13; 

[0027] Figure 18 is an underside perspective of that of Figure 17; 
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[0028] Figure 19 is a perspective view showing the header of Figure 18 

poised for receipt on the casing and into electrical connection with the printed 
circuit board; and 

[0029] Figure 20 is a cross-sectional view through lines 20-20 of Figure 1 3. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0030] With respect first to Figure 1 , an electronic module is shown at 2, 
which is generally comprised of a casing 4, an electrical connector header 6 
having electrical terminals 8, which are then interconnected to printed circuit board 
10. It should also be appreciated that the printed circuit board 10 is confined 
within the cavity of the casing 4 and can be sealed by various methods as 
described herein. It would also be appreciated that the casing would be 
comprised of a material suitable for use in an engine compartment, such as a cast 
metal material, for example, cast aluminum. 

[0031] With reference now to Figure 2, the casing 4 will be described in 
greater detail. Casing 4 is generally defined by a rectangular-shaped member 
having a major planar surface at 12, side walls 14 and 16, and end walls 18, 20. 
As also shown in Figure 2, an opening 22 is defined through surface 12 and is 
bounded by a peripheral sealing wall 24. It should also be appreciated that the 
volume within casing 4 bounded by walls 12-20 generally defines an internal 
cavity at 26. Finally, semicircular apertures 28 are positioned adjacent to the 
edge of opening 22, as will be described herein. Casing 4 is preferable comprised 
of a metal such as aluminum. 

[0032] With reference now to Figures 3 and 4, printed circuit board 10 will 
be described in greater detail. With respect first to Figure 4, printed circuit board 
10 has a rectangular configuration similarly shaped to that of the area of cavity 26 
and includes a plurality of rows of throughholes at 30, which as shown in Figure 3 
are accessible through opening 22. It should also be appreciated that 
throughholes 30 are interconnected to traces, such as 32, which are thereafter 
interconnected to electronic devices 34, which could be any device for electronic 
control. Finally, with respect to Figure 3, printed circuit board 10 includes 
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apertures 38, which align with semicircular apertures 28, as will be described 
herein. 

[0033] With reference now to Figure 5, the electrical header 6 generally 
comprises a base portion 40 having shrouds 42 upstanding therefrom, which 
define internal cavities 44 for protecting terminals 8. With respect now to 
Figures 6 and 7, base portion 40 includes a peripheral channel 48 (Figure 7) 
which runs around the periphery of the base and is generally configured as the 
upstanding sealing wall 24, as will be described in further detail. Furthermore, 
terminals 8 Include pin portions 50, which extend upwardly from internal surface 
52, and have compliant pin portions 54, which extend downwardly from a lower 
surface 56. Compliant pin portions 54 are known as assignee's ACTION PIN® 
terminals. As shown in Figure 6, a gasket seal 60 is positioned in channel 48 and 
is a compressible seal. The seal is cured in place in the channel and is made 
from silicone. However, a discrete seal could also be used made from a neoprene 
rubber, foam rubber or any suitable type sealing material. Furthermore, a 
pressure-sensitive adhesive material 62 is positioned on the bottom of surface 56 
(Figure 9) for mounting of the connector header 6, as will be described further 
herein. Finally, aligning posts 68 upstand from surface 56 for aligning purposes, 
also to be described herein. 

[0034] With the components as described above, the assembly of the 
components will now be described. With respect to Figure 8, printed circuit board 
10 is shown positioned within cavity 26 of casing 4 with throughholes 30 
configured as shown in Figure 3. Header connector 6 is also shown with a 
plurality of compliant pin portions 54 shown poised for receipt within the 
throughholes 30. It should be appreciated that the cpmbination of elements is 
profiled such that, when posts 68 are aligned with the counterpart apertures 28, 
38 (Figure 3), compliant pin portions 54 match their counterpart throughholes 30 
and seal 60 and cavity 48 match peripheral seal wall 24. It should be appreciated 
that a pushing force on connector header 6, with backup pressure on printed 
circuit board 10, allows compliant pin portions 54 to be mechanically and 
electrically connected to throughholes 30. 
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[0035] The pressure applied between printed circuit board 10 and header 6 
will cause adhesive seal 62 to bond to the top surface of printed circuit board 10 
and therefore hold the three components; headers 6, casing 4 and printed circuit 
board 10, together, with the casing 4 sandwiched there between. This is also best 
shown in Figures 9 and 10, where seal 60 Is compressed within cavity 48 and 
against sealing wall 24. Adhesive 62 is also shown bonded between printed 
circuit board 10 and lower surface 56 of connector header 6. Compliant pin 
portions 54 are also shown within respective apertures 30. 

[0036] After assembling the casing 4, printed circuit board 10 and header 6 
into the configuration shown in Figure 9, cavity 26 can be sealed in a variety of 
ways. Firstly, as shown in Figure 1 1 , a potting material 70 can be placed within 
cavity 26 to seal terminals 8 and electronic devices 34. Alternatively, casing 4 
could include mounting ears, such as 74 (Figure 12), with a cover plate 76 and 
gasket 78 held thereto by way of a fastener, such as 80. It should also be 
appreciated that any type of adhesive or epoxy could be used for pressure 
adhesive 62. 

[0037] With reference now to Figures 13 through 20, a second embodiment 
of the invention will be described. This embodiment is substantially similar to that 
of the embodiment shown in Figures 1 through 12 and therefore only the 
distinctions will be described in great detail. 

[0038] As shown in Figure 13, a second embodiment of the electronic 
module is shown at 102, having a casing 4 and an electrical connector header 6. 

[0039] With reference to Figure 14, the casing 104 has plural openings 
formed at 122 separated by an integrated strap portion 123 of the casing 104. 
The casing 104 also includes a peripheral sealing wall 124 surrounding the 
openings 122. As shown in Figures 15 and 16, a circuit board 110 can be 
positioned within a volume 126 of the casing, which positions printed circuit board 
throughholes 130 in position with openings 122 of the casing and aligns apertures 
128, 138. 
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[0040] With reference now to Figures 17 and 18, header 106 includes a 
base portion 140 having upstanding shrouds 142 in a surrounding relationship to 
the array of terminals 108. As shown in Figure 18, the lower side of header 106 
includes a lower surface 156 and raised surfaces 158 through which compliant pin 
portions 1 54 extend. It should be appreciated that raised portions 1 58 are profiled 
to be received through openings 122 of casing 104, as will be described herein. 
Header 106 also includes a gasket seal 160 and aligning posts 168, similar to that 
of the embodiment described with respect to Figures 1 through 12. 

[0041] With respect now to Figure 19, header 106 is shown poised for 
receipt against casing 104 and into electrical connection with printed circuit board 
110, whereas Figure 20 shows the components in the assembled view. As shown 
best in Figure 20, raised portions 158 are shown positioned within openings 122 
with strap portion 123 being positioned against lower surface 156. Once again a 
pressure sensitive adhesive material 162 can be positioned intermediate lower 
surface 156 and casing 104 to adhesively fix header 106 to casing 104. This 
adhesive 162 can be to the periphery of the casing alone, to the periphery of the 
casing and the strap portion 123, and/or to just the strap portion. 

[0042] As an alternative to providing the pressure sensitive adhesive, an 
adhesive tape could be provided where the tape is used to both bond and seal the 
interconnection between the connector header and printed circuit board. 

[0043] In either event, the above-described invention provides numerous 
advantages over prior art electronic modules. Firstly, the device allows for a 
simplified, one-step assembly of the casing 4, 104, header 6, 106 and printed 
circuit board 10, 1 1 0 to each other. Moreover, this is a one-motion force fitting of 
the three devices, that is, a single linear motion along the axis of the pin terminals. 
This allows for a quick and simplified method of the assembly process. 
Furthermore, this allows for fully automated assembly of the three components. 
Moreover, fasteners are not required to connect to the printed circuit board, which 
requires valuable printed circuit board real estate requiring a larger module. 
Finally, the module is designed with a header such that it will face the device to be 
connected, for example, to an engine, whereby the opening to the casing 4, 104 is 
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on the opposite side of the module casing itself, thereby providing a heat shield to 
the electronic components and printed circuit board therein. 
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